FREE   EXPANSION   OF   GASES
rushed into the empty flask until equilibrium of pressure was established. During this time the thermometer experienced changes which I carefully noted.
I began my experiments with this apparatus by using atmospheric air; and I observed, with MM. Laplace and Ber-thollet, that the air on passing into the empty flask from the other made the thermometer [in the former] rise, as several physicists have previously noted. It was known that when air expands, owing to a decrease in pressure, it absorbs heat; and, vice versa, that on being compressed it sets heat free. From this fact several physicists had drawn the conclusion that the capacity for heat of air which is expanded is greater than that of compressed air, and that an empty space should contain more heat than the same space filled with air. Considering equal weights of this fluid under different pressures and at the same temperature, there is no doubt but that the more it is expanded the more heat it contains, because as it expands it absorbs continually. But when we consider equal volumes, nothing justifies us in believing that the same thing must be true. If in our experiment the expanded air which remains in the flask originally filled has absorbed heat, that which has left the flask has carried heat with it, and it is not proved that the quantity of heat absorbed is greater than that taken away. Consequently, the opinion of those who believe that a vacuum contains more heat than a space full of air, an opinion which rests on the above considerations alone, is absolutely unfounded. We cannot believe, with Mr. Leslie, that it is the trace of air left in the receiver in virtue of the imperfect vacuum which gives rise to all this heat, owing to the great reduction of volume which it experiences, as a consequence of the air being admitted. If this were so, it would necessarily happen that, on introducing a very small volume into an absolutely empty receiver, there would be a quantity of heat absorbed nearly equal to that set free when the receiver is emptied of air to this same extent, and we let it fill completely. But, far from this, there is heat set free in every case. It may seem indifferent at first sight whether it is from a space which is empty or from one filled with air in a state of great expansion that the heat is liberated when air enters into this space; but it seems to me that for the theory of heat it is of the greatest importance to know the source of the heat. In my experiments, in
5 I connected the two flasks by a lead tube, and, opening the cocks, the gas
